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Engineering Identity as a Predictor of Undergraduate Students’ Persistence in 
Engineering 

 
Background and Objective 
 
Improving the persistence of students in engineering disciplines through to graduation has 
become a pivotal strategy in national initiatives to increase the overall number of engineering 
graduates [1]. Prior research indicates that most undergraduate students who enter into an 
engineering major in the United States will not ultimately obtain a degree in engineering [2]. It 
has been suggested that many do not persist in engineering through to graduation due to a lack of 
ability, motivation, or interest, but there is evidence to suggest that other factors offer superior 
explanations for why individuals leave engineering [3]. Engineering identity, the degree to which 
engineering is central to a student’s self-concept, has been found to explain retention-related 
outcomes better than a lack of interest or ability, and identity frameworks have, therefore, been 
utilized to further the understanding of persistence in engineering [4], [5], [6], [7]. The goal of 
this paper is to examine the relationship between the engineering identity of undergraduate 
students and later persistence in an engineering major in order to further understand the 
importance of engineering identity in influencing students’ persistence in engineering. This will 
better inform future strategies aimed at improving engineering retention rates. 
 
Research Design 
 
Participants and Procedure 
 
The measure of engineering identity was administered to a large sample of engineering students 
in the first year of their studies at a southwestern engineering school. Engineering identity was 
assessed at two time points, first prior to the start of fall semester before taking any engineering 
courses (Time 1). They were surveyed again at the close of fall semester, their first semester in 
the engineering program (Time 2). Students were provided time during summer orientation as 
well as class time to complete each survey. In total, 2315 participants completed the engineering 
identity measure at Time 1 (n = 1,900) and Time 2 (n = 1083). To assess students’ persistence in 
engineering, retention information was obtained at the beginning of their second year, and this 
information reflected their major status at the end of the previous academic year (Time 3).  
 
Measures 
 
A five-item measure of engineering identity utilized in this study was developed and validated as 
a part of a larger National Science Foundation (NSF) Improving Undergraduate STEM 
Education (IUSE) project [8]. The measure has been supported to have a single-factor structure, 
supported through an EFA and three CFAs conducted with data at three time points. Convergent 
validity has been demonstrated through significant, positive correlations between the measure of 
engineering identity and the three dimensions of embeddedness, a conceptually related construct. 
Discriminant validity was supported through non-significant correlations between student 



engineering identity and SAT scores. Lastly, predictive validity was supported in that 
engineering identity was found to relate to major satisfaction one semester later. Survey items 
are displayed in Appendix A.  
 
Results 
 
Results showed that there was a positive relationship between engineering identity at Time 1 (M 
= 3.80, SD = .64) and persistence in an engineering major at Time 3 (r = .09, p < .001, n = 
1,888). A positive relationship was also observed between engineering identity at Time 2 (M = 
3.65, SD = .69) and persistence in an engineering major at Time 3 (r = .22, p < .001, n = 1,082). 
 
Conclusion 
 
The current findings underscore the importance of considering engineering identity in efforts to 
explain undergraduate persistence in engineering and the potential utility of a brief quantitative 
measure of engineering identity in developing programs to improve engineering retention. 
Engineering identity during the first semester in an engineering program was more strongly 
related to persistence in engineering than engineering identity measured prior to the start of fall 
semester. This may be due to students’ increasing understanding of what engineering entails and 
what it means to be an engineer as they are exposed to engineering coursework, faculty, and 
fellow students. Considering the observed relationship between engineering identity early on in 
students’ engineering studies and persistence in engineering, future interventions might employ 
efforts to increase students’ levels of identification with engineering along with other strategies 
to improve engineering retention. The findings suggest that the availability of a concise, 
validated measure of engineering identity will be valuable, as it will allow for the quick 
assessment of student engineering identity and promote understanding of the relationship 
between student engineering identity and persistence in engineering. The brief quantitative 
measure of engineering identity used in this study has the potential to be utilized in programs and 
interventions developed to improve retention rates in engineering programs, especially in those 
with larger numbers of participants. The findings presented are part of a larger project supported 
by the NSF under Grant No. 1504741. 
 
  



References 
 
[1] S. Olson and D. G. Riordan, "Engage to excel: Producing one million additional college 

graduates with degrees in science, technology, engineering, and mathematics," Executive 
Office of the President, President’s Council of Advisors on Science and Technology, 
Washington, DC, Report to the President, Feb. 2012. 

[2] M. W. Ohland, S. D. Sheppard, G. Lichtenstein, O. Eris, D. Chachra, and R. A. Layton, 
"Persistence, engagement, and migration in engineering programs," Journal of 
Engineering Education, vol. 97, pp. 259-278, July 2008. 

[3] B. N. Geisinger and D. R. Raman. “Why they leave: Understanding student attrition from 
engineering majors,” International Journal of Engineering Education, vol. 29, pp. 914-
925, Mar. 2013. 

[4] S. J. Ceci and W. M. Williams. Why aren’t more women in science: Top researchers debate 
the evidence. Washington, DC: American Psychological Association, 2007. 

[5] M. Eliot and J. Turns, "Constructing professional portfolios: Sense-making and professional 
identity development for engineering undergraduates," Journal of Engineering 
Education, vol. 100, pp. 630–654, Oct. 2011.  

[6] H. M. Matusovich, R. A. Streveler, and R. L. Miller, "Why do students choose engineering? 
A qualitative, longitudinal investigation of students' motivational values," Journal of 
Engineering Education, vol. 99, pp. 289–303, Oct. 2010. 

[7] K. L. Tonso, "Student engineers and engineer identity: Campus engineer identities as figured 
world," Cultural Studies of Science Education, vol. 1, pp. 273-307, Sep. 2006. 

[8] D. A. Major, K. R. Reynoldson, X. Hu, S. D. Burleson, and K. Shryock. “Preliminary 
validity evidence for a brief measure of engineering identity,” presented at the 125th 
ASEE Annual Conference and Exposition, Salt Lake City, UT, 2018. 

 

 



Appendix A 

Survey Items 

Engineering Identity 

1. Engineering is an important part of who I am.  
2. I feel a personal attachment to engineering. 
3. Engineering has a great deal of personal meaning for me. 
4. I see engineering as a significant part of my life. 
5. I spend a lot of time in casual conversations about engineering. 

*Note. Response scale ranged from 1 (strongly disagree) to 5 (strongly agree). 
 

 


